Lung T lymphocyte trafficking and activation during ischemic acute kidney injury.
Despite advances in renal replacement therapy, the mortality rate for acute kidney injury (AKI) remains unacceptably high, likely owing to extrarenal organ dysfunction. Kidney ischemia-reperfusion injury (IRI) activates cellular and soluble mediators that facilitate organ crosstalk and induce caspase-dependent lung apoptosis and injury through a TNFR1-dependent pathway. Given that T lymphocytes mediate local IRI in the kidney and are known to drive TNFR1-mediated apoptosis, we hypothesized that T lymphocytes activated during kidney IRI would traffic to the lung and mediate pulmonary apoptosis during AKI. In an established murine model of kidney IRI, we identified trafficking of CD3+ T lymphocytes to the lung during kidney IRI by flow cytometry and immunohistochemistry. T lymphocytes were primarily of the CD3+CD8+ phenotype; however, both CD3+CD4+ and CD3+CD8+ T lymphocytes expressed CD69 and CD25 activation markers during ischemic AKI. The activated lung T lymphocytes did not demonstrate an increased expression of intracellular TNF-α or surface TNFR1. Kidney IRI induced pulmonary apoptosis measured by caspase-3 activation in wild-type controls, but not in T cell-deficient (T(nu/nu)) mice. Adoptive transfer of murine wild-type T lymphocytes into T(nu/nu) mice restored the injury phenotype with increased cellular apoptosis and lung microvascular barrier dysfunction, suggesting that ischemic AKI-induced pulmonary apoptosis is T cell dependent. Kidney-lung crosstalk during AKI represents a complex biological process, and although T lymphocytes appear to serve a prominent role in the interorgan effects of AKI, further experiments are necessary to elucidate the specific role of activated T cells in modulating pulmonary apoptosis.